Monitoring and Evaluation (M&E) in socio development programs faces a number of challenges. First, most M&E approaches schedule M&E activities either as mid-term or end of project activities. Secondly, M&E technologies rely on statistical or spread sheet technologies which are unfamiliar to a large percentage of stakeholders in socio development. Thirdly, most M&E information processing systems run as stand-alone systems. These issues have negative impacts on the contribution of M&E to social development. This paper discusses the effects of these challenges and then describes an M&E model that has been developed to address these challenges. The challenge of scheduling M&E is addressed by embedding M&E at the center of operational system. This approach ensures that some M&E tasks are executed each time stakeholders carry out daily operational tasks. Geographic Information Systems (GIS) technology was used to simplify user interfaces to M&E systems. The complex tasks of numerical analysis are hidden behind the user friendly visualisation effect of GIS. The challenge of stand-alone M&E system was addressed by mainstreaming M&E systems into the value chain of the application domain. Use of value chain techniques creates knowledge systems within stakeholder communities. Additionally, the M&E systems designed using this approach were carried out in a participatory manner. All stakeholders, including rural poor from communities in place participated in the design of systems that mainstream M&E through knowledge management.
Introduction
Emerging trends like crowdsourcing and the Arab spring are clear signals that Information and Communications Technologies (ICTs) are registering their presence and impacting lives across all social levels. The debate about the digital divide, which was focusing mainly on hardware access, connectivity and spatial reach of national power grids has to be widened to include the mobilization of all levels of society, including grassroots, to participate in the identification and development of appropriate software that addresses the social development needs of communities in place. The reasons for encouraging such are shift are many and varied, one strong one being that lessons learnt in the development sector indicate that social development programmes that are designed from the ground up with inclusion in mind tend to register higher success rates and are more sustainable over longer periods. A Geographic Information System (GIS) developed in partnership with SNV (www.snvworld.org) has been developed in collaboration with communities in place, thus redefining the digital divide by focusing on including rural poor in the software development cycle. The innovation is in including rural communities in defining software applications that are applied to create knowledge systems within development programmes that seek to uplift the livelihoods of communities in place. Systems developed using such an approach are known as Inclusive Information and Communication Technologies (IICTs) since the core value guiding the development of these systems is the inclusion of grassroots in the definition of the said ICTs. The inclusiveness of IICTs has been validated by involving of grassroots in ICT Planning Workshops (ICTPW) whose outputs are defining user requirements, validating the designed system and training communities in place to develop strategies for rolling out the designed IICT within the community. Such an approach has produced good results since communities in place have demonstrated appreciation of the role of appropriate information in socio development programmes. Whilst most ICT and development practitioners still believe that computer illiterate people are not capable of defining their ICT system needs, the approach adopted managed to involve communities in place in designing and implementing Knowledge Worker Clusters, whose responsibilities, inter alia, are to:
 Plan and mobilize for the installation of computers in local schools  Design strategies to use these computers for running software designed during ICTPW  Design strategies for collecting and validating community data before it is processed in the local school  Design strategies for incorporating the local processing system to the national systems as a means for creating a two way flow of information between local communities and government institutions
It is some of these successes that validate the possibilities in shifting the paradigm through ushering in IICTs. It is worth noting that the approach that was adopted in developing IICTs is underpinned by using GIS as the underlying technology. This is because GIS demystifies ICT to grassroots communities and is proving its worth in modelling agricultural activities [1] in particular and natural resources based socio economic development initiatives, including water management, in general. In addition, the project inception, planning and implementation methodology used was the Integrated Development Spatial Planning System (IDSPF), an approach that was innovated to simplify the dialogue between ICT practitioners and socio development stakeholders, including grassroots, as they participate in the software development cycle.
The challenges met in the journey of developing IICTs were many and varied. Some seemed localised in their source and impact. Others were cross cutting and endemic within the social development space. Monitoring and Evaluation (M&E) is one practice which has many challenges that cut across most development programmes. One of the challenges of M&E in social development is that M&E activities and reporting are seen as events rather than processes [2] . As such M&E is usually scheduled as mid-term or end of project milestones. M&E activities are furiously pursued during these milestones and are hugely conspicuous by their absence during the rest of the project lifetime. This has far reaching negative impact.
Project Background
In 2000 the Government of Zimbabwe (GoZ) introduced the "fast-track-land-reform-program" (FTLRP) with the view of equitably distributing the land within Zimbabwe as a way of addressing rural poverty, food security and equitable economic growth. The myriad of challenges that have confronted FTLRP have culminated with the following negative impact:
 The transfer of 8.3 million hectors of land from 4 500 farmers with commercial farming skills to 2 500 farmers with subsistence farming experience has drastically reduced agricultural outputs  The Agriculture value chain, that was built on the back of commercial farming outputs has virtually collapsed  The negative socio-political perceptions surrounding FTLRP led to the cancellation of balance of payment support (BOP) by the Bretton Woods institutions Consequently, the Zimbabwean economy experienced hyperinflation that in turn wiped out the competitiveness of agriculture together with all sectors of the economy.
The formation of the Government of National Unity (GNU) in 2008 cooled down political temperatures and ushered in a new environment conducive to the re-entry of NGO, donor and aid organizations in the political economy of Zimbabwe. This has led to a number of donor led interventions that seek to reverse the fortunes of the agriculture sector in particular and other sectors in general. The Zimbabwe Agriculture Competitive Programme (Zim-ACP) and the Rural Agriculture Recovery Programme (RARP) are some such interventions funded by USAID (www.usaid.gov) and DANIDA (www.um.dk/en/danida-en/), respectively. Public Private Partnerships (PPP) have been the cornerstone for such interventions. Public institutions like universities and government agencies have partnered with private consultants/researchers to develop and implement agriculture interventions in rural areas that are funded by donors. These programmes have spawned projects that involve rural communities and it is within such food security programmes that the need to use of ICT in providing information to various stakeholders within the food security chain, in particular and social development in general has provide the vehicle for developing the systems discussed in this paper.
The approach undertaken innovated on the use of ICT in the agriculture by first developing the IDSPF, a comprehensive tool for conducting ICT dialogue with development practitioners, policy makers, parliamentarians, academics, software engineers and communities in place. IDSPF was developed and used to engage a broad range of stakeholders during development of the following GIS based Monitoring and Evaluation systems:
These systems are targeted for use in urban and rural environment. For example LSIS provides market information about the demand for goat meat in urban markets. Discussions are going on with the view of expanding the system to tap into the Middle East market. ADNSIS, the Agro-Dealer system aims to provide information about the efficiencies, or otherwise, of agriculture value chains. One of the overarching goals of the ADNSIS is to enable rural farmers transition from subsistence farming to commercial production through accessing agro-inputs locally at competitive rates. Calestous Juma (2011) confirms that some of the critical components of strategies for improving the production capacity of subsistence farming are the use of GIS, fertilizer and improved seed varieties [3] . This confirms the importance of providing information about the availability of inputs within the agro value chain. LSIS and ADNSIS both use GIS and provide information that enables stakeholders make informed decisions about activities and interventions within value chains that are responsible for, inter alia, distributing inputs to stakeholders who drive competitiveness in the agriculture marketplace.
Problem Domain
Experiences gained during engagement with all levels of stakeholders within the agriculture value chain in particular and the social development sector in general identify monitoring and evaluation as one of the key areas where improvements through the constant provisioning of up to date performance related information can offer opportunities for positively impacting key activities within food security.
Zim-ACP issued for a call of Expressions of Interest through Notice Number GPN-001. This notice indicated that one of the goals of the agricultural competitiveness program is "increasing the efficiencies in agriculture markets, developing and applying improved technologies and enhancing the capacity of market institutional infrastructure". Empirical evidence indicates that ICT is one of the technologies that improve competitiveness of agricultural production and marketing [3] . Furthermore, the promise for ICT to improve lives is validated by its inclusion in the Millennium Development Goals (MDG).
Deeper analysis of Zim-ACP mandate reveals that the food security interventions can enhance agricultural competitiveness through adopting a value chain approaches. The initial design of LSIS is based on a an architecture that adopts of value chain approaches as a means of responding to stakeholders complaints about the absence of easily accessible information resources to support evidence-based decision-making in agriculture.
The combined challenges and opportunities surrounding information management within the agricultural sector in Zimbabwe, the Zim-ACP quest to create a competitive market place for agriculture, the Call for Expression of Interest (GPN-001) and previous experiences in using IDSPF to develop spatially enabled IICTS, motivated the development of the Agriculture Knowledge Management Value Chain (AKMVC) model which, inter alia, mainstreams monitoring and evaluation in its daily
Rationale for Mainstreaming M&E
Of late, M&E is emerging as a critical and mandatory component of socio economic project programming. However, most stakeholders do not participate in the design and use of M&E technologies due to, inter alia, the following:
 M&E is perceived to be a preserve of specialists.
Other stakeholders find it difficult to relate their daily operations to installed M&E technologies;  ICTs used for M&E are mainly built on statistical and spread sheet technologies that are intimidating to most stakeholders. M&E is thus, a resource that is grounded on exclusion;  M&E is practised as a mid-term and/or an end of program activity. Consequently, M&E is viewed as an event not a process. M&E's activities and value add is concentrated around these sparse events instead of being spread throughout the interventions' life cycle.
As a result, ICTs applied in M&E operate as stand-alone applications. They do not integrate with the rest of the information management technologies deployed within the project. The negative impacts of stand-alone applications are many and varied. They include, inter alia, higher operating costs, information islands, reduced impact and underutilization of hardware, software and human resources.
Thomas J. Peters developed the concept of a Seven S Model [4] to demonstrate how strategy is intertwined with the critical sub-systems that constitute an organization. The Seven S Model has been adapted and used as the underlying architecture to innovate a framework for integrating M&E technologies with projects' operational sub-systems (see Fig. 1 ). This places M&E at the centre of the program information management eco-system. Such a model is called the Integrated Monitoring and Evaluation Model (IMEM). This approach ensures that stakeholders mainstream M&E into the programme activities through building and operating the following program IICT sub-systems:
 Assets and Resources Inventory Management. This sub-system records and marshals social and physical resource that are available to support the socio-economic program being implemented. Since the preferred underlying IICT technology is GIS, assets like farms, agro-input distribution points and state of the environment can be monitored and managed by this sub-system  Operational and Production Systems. This models the operational and production systems within the project. These are the line-of-business systems like farm management, marketing systems, and supply chain management subsystems.  Learning Systems. This supports a holistic human capital development strategy that ensures continuous learning. Sills requirements are captured and a database of trained participants is spatially managed and displayed. This manages knowledge within the value chain.  Baseline System. Socio economic projects use baseline data collected during surveys for capturing a snap shot view of conditions as they are (AS-IS) at the start of the intervention.  Planning Systems. This provides resources for creating goals, objectives and strategies that define the expected conditions at some future date (TO-BE).  Interventions Systems. This marshals resources and deploys them in order to transition from the AS-IS to the TO-BE.  Monitoring and Evaluation System. This monitors and evaluates the impact of program interventions. This is the centrepiece of the model and pulls information from and feeds it back to the other sub-systems. 
Integrating IMEM within a Value Chain
Whilst IMEM addresses the challenges of mainstreaming M&E into project programming, the unavailability of information throughout the agriculture value chain can still negatively impact on the success of agriculture competiveness interventions. This challenge needs to be addressed if the positive results are to be expected from the installed M&E system. Following consultations with stakeholders within the agro-industry, it became apparent to that there is consensus within the industry that a value chain approach can increase the competitiveness through better availability of information. The strategic response to this consensus led to the integration the IMEM into an agro industry value chain through a model called the Agro Knowledge Management Value Chain (AKMVC) shown in Fig. 2 . AKMC was created to serve the following objectives:
 Create awareness of the role IICT can play in creating competitiveness within agriculture;  Generating a knowledge management resource for providing information required by key actors within the agricultural value chain;  Brain storming information resources business models that can be sustainably operated within agriculture;
 Provide a design pattern for main streaming M&E through use of a standardised architecture throughout the value chain. 
IMEM Software Design Approach
The IMEM software was designed to use GIS technology. This is based on the premise that agriculture is a spatially challenged industry. As such an M&E resource that does not provide spatial analysis is bound to fail to provide deeper insight into the dynamics of agriculture competitiveness interventions.
Since the monitoring and evaluation sub-system is at the center of other sub-systems (see Fig. 1 ), it is important that the IMEM system design be initiated as early as possible at project inception. IMEM should be brained stormed with communities in place and programming staff at project inception meetings so as to start building the Asset Inventory and the Baseline Indicator engines. Such an approach ensures that data from surveys is captured early and baseline data analysed before interventions begin. This ensures that programme monitoring and evaluation results reflect the impact of interventions as they pan out. Furthermore, the use of GIS demystifies the IICTs that will be deployed. Community buy in of such systems is secured at project inception. This reduces barriers and ICT can be used as a driver for participation in socio economic development.
AKMVC IMPACT
The "proof of concept" for applying value chain knowledge management with a food security model has been tested by building a GIS monitoring and evaluation software for Goat Farmers in Gwanda and Beitbridge. Participation of communities in place and of government extension officers validated the practical aspects of this approach. The same design pattern in mainstreaming monitoring and evaluation system in the Agro Dealer Network Spatial System in the RARP programme was further evidence of the importance of this innovation. These two systems have shown that monitoring and evaluation can be mainstreamed into daily operations of value chain players.
Including Grassroots in the ICT Dialogue
It is worth noting that concepts designed here borrowed on work and experiences of ICT systems in the corporate sector. IMEM and AKMVC are models that where designed in response to opportunities and challenges that experienced in designing systems for the public sector.
Most challenges were experienced in the early stages of developing systems in the public sector. Most of the problems cropped up during to User Requirement specification. The initial response to adopting a piecemeal approach to these challenges proved physically exhausting since the same concepts had to be explained to different users groups at different times. Furthermore, some of the solutions developed seemed to borrow concepts from models that had been used at some point in the private sector. Consequently, a decision was made to step back a bit and develop a generic framework that would systematically address problems encountered so far and problems that could arise later own.
Building a structured approach for solving problems encountered so far was quite straight forward. The challenge lay in attempting to predict future problems so as to proactively incorporate forward looking solutions into the model. A decision was taken to conduct both desk and field research in order to identify problems that could arise in the future. The following were some of the emerging issues that informed the subsequent process of designing a holistic framework for guiding the development of both IMEM and AKMCM:
 Geography is an important element in agriculture in particular and social development in general  Stakeholders within the agriculture value chain have varying interests and expectations. For example whilst subsistence farmers welcome donations of fertilizers and seeds by government, agro-dealers are opposed to such a move since it distorts the market and eats away profitability;  Successful agriculture interventions are built around participatory programme design and implementation.  It is not unusual to have multiple development programmes running concurrently within a community. Such situations lead to double dipping by beneficiaries and at times wastages arise due to unavailability of information from other programmes.
These emerging issues provided the basis for the design of a collection of tools for engaging all stakeholders, including grassroots, in identifying the information needs within the agriculture value chain. Two resources were used to build these tools. First Geographic Information Systems (GIS) was chosen as the technology for demystifying ICT to stakeholders who were computer illiterate. GIS can generate a realistic model of the variables that are important to stakeholders in agriculture [1] . This approach was quite effective since rural subsistence farmers where able to identify monitoring and evaluation indicators relating to sales, diseases, predation and weather patterns. Second, the use of Participatory Rural Appraisal (PRA) was adopted to guide dialogue with stakeholders during a consultative workshop for brainstorming project activities. PRA has proved effective in socio economic development as a tool for generating stakeholder buy-in which in turn promotes project sustainability. PRA further demystifies ICT and enables ICT illiterate stakeholders participate in the ICT dialogue.
The successes of these tools enabled stakeholders achieve the following:
 Identify M&E indicators that should be included in the value chain  Identify information that could promote competitiveness within the agriculture value chain  Set up community based Knowledge Worker Networks that would be used to validate data collected within communities  Devise strategies for using community based IT resources (i.e. PCs in local schools) for capturing data collected within the community  Discuss strategies for consolidating data for onward transmission to government agencies responsible for development  Discuss strategies for identifying and accessing data held in government ICT centers.
By simplifying ICT dialogue through GIS and the use of PRA approaches to dialogue with grassroots, it was possible to build Inclusive Information and Communications Technology (IICT) applications that mainstream monitoring and evaluation and build knowledge management into value chains that promote competiveness within the agriculture market place.
Prospects
The interaction between water engineers and communities in place is going to intensify. As more and more communities embrace democratic principles, grassroots are going to demand that their voices be heard in the entire cycle of water management. As social networking increases, grassroots are grabbing the networking opportunities to form formidable lobby groups that cut across geographic limitations. It is therefore in the interest of water engineers to provide leadership in IICT so as to gain grassroots trust through demonstrating value. The following are possible application of M&E concepts and approach discussed in this paper:
 Climate Change. The environment has a huge impact on water management. The M&E model can be used to involve communities in place in monitoring and managing climate change programme.  Agriculture. Water and agriculture are intertwined. Both the M&E and the value chain models can be used to improve livelihoods of communities in place through efficient management of the water resources.  Water Rights. One of the reasons for conflict between communities in place and water resources management professionals is the asymmetric use of information regarding water rights and permit administration. The models discussed here can be applied in collaborating with communities in place to build a transparent approach to managing information about water rights.  Settlement Planning. Provisioning clean water to growing populations requires forward planning settlements. Existing settlements might have to be relocated to accommodate optimal water networks. Environmental conditions need to be monitored during pre-planning stages all the way to construction of new water networks. All these tasks are currently the preserve of water technocrats and government agencies. Accommodating communities in place early in the project increases buy in and builds bridges across balkanized water project stakeholders. The approaches described here provide very powerful pathways for conducting inclusive dialogue through IICTs and building resources that monitor and evaluate project progress.
Conclusion
The three critical challenges that were addressed by these experiences are inclusion, demystifying M&E in particular and ICT in general and bridging information islands that arise from stand-alone system. Government extension workers from the local authorities of Gwanda and Beitbridge, rural communities in place, donor and aid workers and software developers carried out meaningful dialogue across stakeholder groups during development of LSIS and AGNSIS. IDSPF, a framework designed with the overarching goal of simplifying dialogue across stakeholder clusters proved its worth during development of these systems.
GIS technology was used to model the project boundaries, locate water sources, pastures, markets, stakeholders and other resources critical to the success of the development programmes. Presenting M&E information through GIS interfaces demystified the application of ICT and M&E technologies in socio development programmes. Both LSIS and AGNSIS generated meaningful participation from all stakeholders, including communities in place during workshops for user requirements gathering and subsequent system testing and training sessions.
Finally, the value chain approach documents a pattern that shows promise in guiding stakeholders in implementing strategic responses that promote competitiveness through the use of information within the socio economic development application domain. The pilot systems developed and the participation of stakeholders during development of these systems validate the practical application of the models outlined in this paper.
